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*Build a shared understanding on the proposed subareas

*Explain data and analysis used for determining groundwater
evel trends

*Discuss the subarea rankings

*Discuss the goals for curtailment and the process for setting
the PTW
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1:00 - 1:20 Welcome and Introductions
1:20-1:30 GIS Map Review
1:30-2:10 Subarea Discussion
2:10-2:20 Break

2:20-3:00 Data Discussion

3:00-3:30 Subarea Rankings
3:30-4:30 Goals for Curtailment

4:30 - 5:00 Public Comment
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Ground Rules

*You are here to express your viewpoint.
* Treat others respectfully.
*|f online, remain muted when not speaking.

*|f online, use “raise hand” feature to indicate that you would like
to speak.

*|f in-person, raise hand to indicate that you would like to speak.

* RAC only participates in RAC meeting and Public only participates
in comment period.
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RAC Role

* Attend and participate in meetings at the horseshoe or online.

* Provide input/advice and help the Department consider various perspectives.
Public Role
* Listen only during the presentations and RAC discussions from the audience or online.

* Provide input/advice during the designated comment time.
Department Role

* Facilitate meetings.
* Foster collaboration.
* Consider RAC and public feedback.

e Draft final rules.



A ) OREGON Overview of Rulemaking Process For
‘h ARy Division 512
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“ Rulemaking Advisory Committee RAC# 1 }

Develop Initial Draft Rules }
Rules Advisory Committee RAC(s) #2 - #6

Public Comment Period & Hearing(s)

w Staff Recommendation & Commission Decision }
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: April 2024 - September
April 25, 2023 June 2024 2024
RAC Number Public WRC
1 Comment Adoption
August 2023 July - August
— February 2024
2024 Draft Staff
RAC Number Report
2—6



GIS Map Review

1



Subarea Discussion

1
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*Primary criteria used to delineate subareas
* Hydraulic Gradient

o The driving force of groundwater flow

e Groundwater Level Trends

o Provides information on seasonal and long-term response to stresses

e Subsurface Materials

o Controls the storage and flow of groundwater
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DEPARTMENT

*Division 512 rulemaking interactive map

*Division 512 rulemaking map explainer

*List of groundwater rights by subarea

*Tables of authorized (2023) and actual (2018) groundwater
use

*Groundwater level trends in the proposed Harney Basin
Critical Groundwater Area (more discussion
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Questions or Feedback?




Groundwater Level Trends: Data & Analysis

1
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PRESENTATION OUTLINE:

e Groundwater level data

e Groundwater level trends
 Other considerations

*Subarea comparisons
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L O DEPARTMENT roundwater cve ata a
Date Time (PST) WL BMP MP WL BLSD WL Elev Method Status Measured By
G roun dwate r| nfo rm at| on Svste m 0812212023 [11-28-00 7100 1837046 4067 58] ETAPE CALIBRATED STAT Darrick Boschmann
0512412023 |13.28 00 7153|153 70.00| 4068 04|  ETAPE CALIBRATED STAT Darrick Boschmann
(GW | S) . 02/13/2023 |12-36-00 7127|153  69.74| 406830  ETAPE CALIBRATED STAT Darrick Boschmann
10/21/2022 [10:32:00 71.31 1.53 69.78| 4068.26 ETAPE CALIBRATED STAT Darrick Boschmann
08/23/2022 |1206-00 7110] 153  6957| 406847  ETAPE CALIBRATED STAT Darrick Boschmann
e OWRD static water level measurements 05/26/2022 |14-14-00 7066|153 6013 4068 91| ETAPE CALIBRATED STAT Darrick Boschmann
02/15/2022 |15:08:00 7032| 153  6879] 406925  ETAPE CALIBRATED STAT Darrick Boschmann
) 1170272021 |08 56.00 7062|153 60.00| 406895  ETAPE CALIBRATED STAT Darrick Boschmann
e USGS static water level measurements 08/18/2021 |09.46-00 7035 153 6882 406922  ETAPE CALIBRATED STAT Darrick Boschmann
051772021 135700 6966 153] 6813 406891 ETAPE CALIBRATED STAT Darrick Boschmann
. 021222021 |11:59-00 6942| 153 6789 407015  ETAPE CALIBRATED STAT Darrick Boschmann
* Reported Statlc Water IeVEI measurements 10/26/2020 (13:27:00 69 64 1.53 68.11 4069 93 ETAPE CALIBRATED STAT Darrick Boschmann
08/12/2020 |0652-00 6950 153  6797| 407007  ETAPE CALIBRATED STAT Darrick Boschmann
0212472020 |17-41-00 68 45| 1563|6602 407112, ETAPE CALIBRATED STAT Darrick Boschmann
10/30/2019 |11-41-00 6911] 153 6758 407046  ETAPE CALIBRATED STAT Darrick Boschmann
0812012019 [10-09-00 6881 153 6728 407076, ETAPE CALIBRATED STAT Darrick Boschmann
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Common issues with groundwater level data:

* Misidentified wells

* Measurement reported for the wrong well

e Turbine oil

* Causes issues with e-tape measurements

* Inconsistent personnel
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Groundwater Level Data - Review
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Two primary metrics:

1. Groundwater level decline
magnitude

* Total decline over the period of
record in feet

2. Groundwater level decline
rate

» Rate of decline in feet per year

Annual high measurements:
Generally January - April

Groundwater Level Trends - Calculation
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Groundwater Level Decline Magnitude:

 Calculated as change from highest measured to
most recent annual high

* Most recent annual high must be in the range 2016
— 2023

* Important to consider period of record
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4120 | | | | —
. HARM 1106
Groundwater Level Decline Rate: ol RN 150 e
g Ceepeopote® 8 008 & B\ gy
* Calculated as Sen’s Slope T 4,080 P % oo 000
= HARN 1990 (shallow) %% © o 51767
* Median of all slopes between each pair of S 4060 fRe oo
points in the data L 58
ng 4,040 — HARN 51233 ) ]
* Rate calculated only for annual high E Loml %:-!l
measurements in the range 2016 - 2023 =
4,000 — o®
HARN 1094 (shallow] =
3,980 | | | | |
1960 1970 1980 19590 2000 2010 2020
Year
Groundwater levels (in feet above North American Vertical Datum of 1988) during
1960-2020. From Gingerich and others, 2022.
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Other Considerations: - T 1993-2023
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Other Considerations: 00 ~

\ Rate Calculated

ot “~ only for 2016 - 2023

\:— —_—— e e e e = ——— = - ——
.
\ Rising 2022 - 2023
\
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3980 \ \

1. Period of record

2.  Well construction history

3. Parameter selection
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Harney Basin Critical Groundwater Area

Proposed Subareas

arney |
oul

mylL
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15 Proposed Subareas:

Upper Silver Creek

Harney Lake

Weaver Springs

Dog Mountain

Silvies

Poison Creek — Rattlesnake Creek
North Harney

Rock Creek

RO = W N =

Division 512

September 2023

Draft Proposed Critical Groundwater Area Subareas

0 20
Miles

| Draft Proposed CGWA subareas
B Harney Basin (Groundwater Study Area)
A DGreater Hamey Valley Groundwater Area of Concern

10.
11.
12.
13.
14.
15.

Crane — Buchanan
Crane

Lawen

Malheur Lake

Windy Point

Lower Blitzen — Voltage

Upper Blitzen
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© «——  Outlier: >Upper Quartile + 1.5 x IQR

<« Maximum: greatest value, excluding outliers

< Upper Quartile: 25% of data is greater than this value

=

Q

]

o

c

&

w p Median: 50% of data is greater than this value
§ % «—+———— Averagevalue

o

g

£

y Lower Quartile: 25% of data is less than this value

<« Minimum: least value, excluding outliers

o «— Outlier: <Lower Quartile - 1.5 x IQR

Figure 2: Explanation of box and whisker plots.
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. REctetl Groundwater Level Decline Magnitude
( =]  $85 Toble 1: Summary statistics of groundwater level decline magnitude by subarea. Negative values indicate o declining trend.
u W\ W (n= the number of wells for which decline magnitude cowld be colculoted).
‘ Minimum Maximum Awverage Median
3 Subarea Magnitude Magnitude Magnitude Magnitude
| (feet) (feet) (feet) (feet)
Yel & st i Weaver Springs (n=64) -116.9 -0.1 -49.0 -49.9
.. @. b Morth Harney (n=9) -83.0 -9.1 -38.7 -33.1
&) » Crane (n=24) -68.8 2.7 -25.2 -22.0
£l Lawen (n=21) -59.6 0.1 -21.7 -19.0
-y o k5 Dog Mountain (n=18) -37.2 15 -17.9 -17.0
: Rock Creek (n=16) -69.8 -4.7 -19.0 -15.0
Windy Point (n=10) -25.7 0.0 -13.7 -13.9
Crane-Buchanan (n=50) -52.0 -0.9 -16.5 -12.5
Poison Ck-Rattlesnake Ck (n=25) -45.3 -0.2 -14.2 -12.1
e Lower Blitzen-Voltage (n=42) 39.8 0.0 5.9 4.4
Highest (feet) Silvies (n=32) 29.3 03 6.9 4.2
wl_elev_change_from_high 4 Upper Silver Creek (n=17) -13.2 -0.7 -5.0 -3.5
4 Harney Lake [n=16) -9.0 -0.1 -3.7 -3.2
@ <5 feet HARNEY | v, .
BASIN ¥ Upper Blitzen (n=7) -10.4 -0.1 -2.1 -1.1
i e A Malheur Lake (n=2) -0.7 -0.5 -0.6 06
Q 10- 25 feet J\\
O 25-50 feet s j
@ 5075 feet e gy & * n=number of wells evaluated

@ 75-117 feet
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Table 2: Summaory stotistics for the periods of record used to colculate decline
Period of record for calculating groundwater level maognitude by subarea (P.O.R. = period of record).
decline magnitude. Minimum Maximum Average Median
P.O.R. P.O.R. P.O.R. P.O.R.

Subarea (years) (years) (years) (years)

* n=number of wells evaluated Silvies (n=32) 1 63 13.6 6.5
Upper Silver Creek (n=17) 1 61 18.5 9.0
Dog Mountain (n=18) 1 60 15.3 9.0
Lower Blitzen-Voltage (n=42) 1 60 20.7 11.5
Poison Ck-Rattlesnake Ck (n=25) 1 58 15.3 10.0
Crane (n=24) 1 55 22.2 15.0
Crane-Buchanan (n=50) 1 49 11.4 7.5
Harney Lake (n=16) 1 48 11.6 5.0
North Harney (n=9) 4 46 21.0 21.0
Lawen [n=21) 1 45 11.9 7.0
Rock Creek (n=16) 1 45 9.6 4.5
Weaver Springs (n=64) 1 44 13.5 9.0
Windy Point (n=10) 1 41 18.0 18.0
Upper Blitzen (n=7) 1 39 10.0 4.0
Malheur Lake (n=2) 1 6 3.5 3.5 |
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ReSOURCEs @ d Level Decline M d
£ Sl RESOURCES roundwater Level Decline Magnitude
. . Groundwater Level Decline Magnitude by Subarea
* Groundwater level decline magnitude 0— : - T = @ W = ——
calculated as change in groundwater . #:‘ : - 1
® ” = ) '
level from the highest measured to most || . * == 1
recent annual high measurement. £ |
E 40 -
o0
. . . et T % .
* Negative values indicate declining trend. £ '
L -60
e Subareas listed from left to right in &
order of increasing median value. g
g -100
&
120
a0 w > W c c e o = e n -
=] o c ] "5 ] E T W &0 w [7] g 5 g
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STINKINGWATER
MOUNTAINS

Groundwater Level Decline Rate

Table 2: Summary statistics of groundwater level decline rate by subarea. Negative values indicate a declining trend.

(n=the number of wells for which decline rate could be calculated).

Minimum Maximum Average Median
Subarea Rate Rate Rate Rate

(ft/year) (ft/year) (ft/year) (ft/year)
Weaver Springs (n=58) -22.0 8.4 -5.9 -5.4
North Harney (n=9) -4.8 0.4 -1.7 -1.0
Crane (n=23) -4.9 2.0 -1.1 -1.0
Lawen (n=21) -13.7 0.8 -2.5 -2.0
Dog Mountain (n=19) -5.6 -0.5 -2.2 -1.5
Rock Creek (n=16) -14.0 -0.1 -4.5 -4.6
Windy Point (n=7) -1.1 0.0 -0.7 -0.9
Crane-Buchanan (n=49) -4.0 8.2 -1.0 -1.4
Poison Ck-Rattlesnake Ck (n=26) -3.2 1.7 -1.0 -0.9
Lower Blitzen-Voltage (n=40) -1.4 2.0 -0.2 -0.3
Silvies (n=31) -2.5 1.8 -0.5 -0.5
Upper Silver Creek (n=17) -1.7 15 -0.5 -0.4
Harney Lake (n=16) -1.1 0.3 -0.5 -0.4
Upper Blitzen (n=8) -0.9 1.8 -0.1 -0.2
Malheur Lake (n=1) -1.5 -1.5 -1.5 -1.5

Groundwater Level Rate of @ ®
Change (Sen's Slope, feet/year)
sen_slope_ft_yr :
@ 0 34 HARNEY 9 Y.
. BASIN Vs
@ 10 4
@ -3-1 ')' : :
O 5 3 y /8
10- 5 bl (S
© (¢
® 2210

* n=number of wells evaluated
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« Groundwater level decline rate by o Groundwater Level Decline Rate by Subarea

subarea calculated as Sen's Slope.

&N
L

* Negative values indicate declining
trend.

e Subareas listed from left to right in
order of increasing median value.

-20

Groundwater Level Decline Rate (Sen's Slope feet/year)

-25

Weaver Springs
Rock Creek
Lawen

Dog Mountain
Malheur Lake
Crane-Buchanan
North Harney
Crane

Windy Point
Silvies

Upper Silver Creek
Harney Lake
Upper Blitzen

Lower Blitzen-Voltage

Poison Ck-Rattlesnake Ck




Groundwater Level Decline Rate by Subarea
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Key Takeaways:

1. Data from multiple sources is reviewed for quality control.
We must understand the specified parameters to interpret the calculations.

2.
3. There is variation within each of the 15 subareas.
4.

A small number of subareas have more significant declines.
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RAC Questions and Feedback




Subarea Priority Ranking

1
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Proposed Curtailment Priority Criteria

Proposed criteria for prioritizing CGWA subareas for curtailment

1. Groundwater level decline rate
2. Total groundwater level decline magnitude

3. Groundwater elevation below 4080-feet amsl?!

4. A well-defined groundwater level cone of depression dominates the
subarea?

1 4080-feet amsl elevation is below the bottom of Harney Lake (amsl = above mean sea level)
2 Closed GW level contours indicating a depression (a “sink” or low point)
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Subarea Priority Ranking

XA

High Priority Subareas:

1 L

N o ! B i - 5
- | e o ' ;Ra':t'tullessonnal((:&errl—L‘-*‘ ) —
P [ North |~ ~pock g4
* Crane ! |

== ﬁﬂ"_ey_'l_ﬂ;" Creek W
i |

‘"L‘ i { " Crane-

Dog Mountain } a

* Lawen

Weaver | I
Springs B Mo Loke ’f--‘\_ Point

= 1 e oot . o

2
North Harney 2
Rock Creek
Weaver Springs e s

Division 512

Harney i
Lake

o Sub -
Draft Proposed Critcal G Area st i ivponsdiSSiistbanes
P N D Harney Basin (Groundwater Study Area)
0 20 A E Greater Hamey Valley Ground water Area of Concern
Wil
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Lower Priority Subareas:

| Poison Cr _t =
IRattlesnakel Crl—L} o 1
] { North |~ ™Kpgcpe g4
|

LHEE'_ST"' Creek
|

Crane-Buchanan )

ey i » Crane-
1S & .| #Buchanan

Harney lake ,\s v

Lower Blitzen — Voltage

\ L
Weavern | I Nin
r Springs e Maltyeus Laie ’/___L Poin
L

Harney
Lake

o] 1 e oot \:»" L!»

Malheur Lake o

Poison Creek — Rattlesnake Creek

Silvies

Upper Blitzen rL_J |
r |
i

* Upper Silver Creek “
gameiyy '
oun
Loy 1]
. . d .
Windy Point
Draft Proposed Critical G Area Sub " Draf Proposed CGWA subareas
September 2023 ]

D Harney Basin (Groundwater Study Area)

N
0 20 A E Greater Hamey Valley Ground water Area of Concern
Wil
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RAC Questions and Feedback




Goals for Curtailment

1
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Management Strategy

*Reduce water use basin-wide through straightforward and
transparent rules

*High priority subareas will be the focus for reducing use
*\/oluntary reduction
* Regulatory curtailment

e Lower priority subareas will need thresholds for future action
to incentivize reductions in use

*\Voluntary reduction

1/22/2024 45
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1. Target water level trend
2. Permissible Total Withdrawal (PTW )
3. Timing for achieving the PTW
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Various decline rates over 20 years

2024 2029 2034 2039 2044
— O N
-§ No decline
ugn 20 + 1/2 ft per year
3 — 1 ft per year
o
< 40 -
o]
2 60 +
o
® 80
=
=
< 100 +
o 5 ft per year
)

[EEY
N
o
|
[
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Target Water Level Trend

*The Department’s position is that we need to halt declines

*Impact of declines:
*Dry wells
* Reduced spring flow or dry springs
* Increased pumping costs
* Deterioration in water quality
* Land subsidence

1/22/2024 48
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*PTW will be set to quantity that achieves the Target Water
Level Trend

*Options to calculate PTW:
* Hydrograph approach
* Pumping rate & decline rate analysis

Note: A numerical flow model can help with forward-looking
simulations
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*The longer it takes to implement the full PTW, the more
groundwater level declines will occur

*Implementing a phased approach to reductions in use will
result in accepting a lower groundwater elevation than exists
currently in each subarea

*The groundwater system is complex and thus the response to
reductions in use will be complex



™ OREGON
WATER . . .
N RESOURCES h W
L~ DEPARTMENT Tlmlng to acnieve PT
Different Use Reduction Scenarios
0
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

-10
,-': -20
(0]
&
= 10% per year
E -30
=
§ Full PTW after 5-year delay
8 -40
i
s}
o
0O o 5% per year

-60

-5.9 feet per year
-70

e N0 curtailment e 5% reduction 10 % reduction e Fu|| PTW after delays
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Measuring progress

*Track groundwater level trends and evaluate the change in
each subarea’s rate of decline

*Sentinel wells and a minimum groundwater elevation

* Measure total annual pumpage and compare to current
ET/consumptive use and historic data
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*Establish sentinel wells or groups of wells in each subarea

*Using the current water level elevation, the current rate of
decline, and the timeline for implementing PTW to establish
a minimum groundwater elevation per subarea

*Evaluate progress in relation to this minimum groundwater
elevation
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*In lower priority subareas, establishing thresholds for future
action can help incentivize voluntary reductions

\What thresholds should we establish?

* Magnitude of decline
e Rate of decline
e Groundwater level elevation

1/22/2024 54
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Discussion

*lvan presented some of these concepts to GWAC and the
WRC and we received feedback (recordings are online)

Questions and Feedback?




Questions or Comments?




Public Comment



Next Steps/ Wrap up

1
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*Next RAC: RAC #5, January 24, 2024
*Location: Harney County Community Center.

*Time: 1 pmto 5 pm.



Thank you

1
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